Background: Nigeria is one of the dengue hyper-endemic nations. This study investigated the level of knowledge about dengue and vector preventive practices and their impacts on acute dengue among febrile patients at Abuja, Nigeria.
Introduction
Dengue is reemerging and expanding in several countries even those previously unaffected. It has become one of the worst mosquito-borne viral infection of last 2 decades. Dengue and its vectors are widely distributed throughout tropical and subtropical countries including Nigeria (1) . Effective vector preventive and control measures are essential strategic direction to reduce Dengue associated morbidity and mortality (1) . The main arthropod vector for transmission of dengue virus is Aedes aegypti (2) . In addition, Aedes albopictus, Aedes polynesiensis and Aedes furcifer have been shown to be alternative vectors for dengue transmission (3) . In Abuja, only Aedes aegypti have been reported to exist (4) . Importantly, Aedes spp of mosquitoes are particularly active during the daytime; this makes it very difficult in controlling them (3, 4) . The World health Organization considered dengue as neglected topical disease, based on its historical lack of coordinated efforts such as political will, and research attention despite the significant mortality, morbidity and socioeconomic burden it places globally (3, 4) . In view of these, dengue has been prioritized by the WHO through Global Strategy for Dengue Prevention and Control, 2012-2020 (3, 4) .
Sustainable vector control is one technical aspects of the Global Strategy for Dengue Prevention and Control. Considering the limited dengue therapeutic modalities and unavailability of vaccine in most endemic countries, effective vector control measures are essential strategic component to reduce dengue mortality and morbidity (3, 5) . Residence in proximity to waste dumpsites has been an environmental determinant and risk of Dengue virus infection. Vectors of Dengue virus in the urban cycle lay eggs in artificial water containers that could be found in many homes and waste dumpsites (5, 6) . Presence of artificial water containers in homes and streets may favour vector population, expansion and invariably places people who reside in such communities at high risk of contracting Dengue (6) .
Because of its close similarity of dengue associated symptoms with other fever-causing infections such as malaria, typhoid and viral hepatitis, an affordable, time-saving and convenient diagnostic test for confirming dengue is needful. It was recently established that dengue virus non-structural protein 1 (NS1) can be detected in the peripheral blood from the first day after susceptible persons are bitten by the infected Aedes mosquitoes. The detection of NS1 offers a larger window of opportunity for diagnosis of acute dengue; this is particularly useful in clinical care, public health and epidemiological purposes (6) .
In light of the potential for continued expansion of dengue globally, this study was instigated to determine the impact of knowledge and practice of available preventive measures on the occurrence of acute dengue among people living in Gwagwalada suburb, FCT Abuja, Nigeria.
Materials and Methods
After ethical approval from the University of Abuja Teaching Hospital, blood samples were individually collected from 171 consented febrile patients residing at Gwagwalalada suburb, an outskirt of Federal Capital territory Abuja, Nigeria. Thereafter, interviewer administered questionnaires were used to assess subjects' knowledge, clinical signs/symptoms of illness, attitude and preventive measures against vector breeding and bites. These questionnaires included the following sections: Do you know about dengue?, How did you know about dengue?, What is its mode of transmission?, What are the signs of ill-health do you experience?, Where do you reside?, Any refuse dumpsite, hollow water collection proximal (<50 meters) to your residence?, Do you frequently wear long sleeve shirts and long trousers?, Do you frequently (daily) use indoor residual spraying?
Dengue NS1 enzyme linked immunosorbent assay
Sera from 3 ml of 171 blood samples collected from subjects were separated by allowing the blood to clot at room temperature and then spun at 2500 rpm for 15 minutes. Separated sera were labelled with corresponding subject's identification number. Thereafter, sera samples were tested for dengue virus NS1 using Euroimmun® IgG ELISA Kit (Lübeck, Germany). Based on kit manufacturer's manual, the DENV NS1 assay uses amplified twostep sandwich enzyme linked immunosorbent assay to detect and quantify the concentrations of NS1 protein in serum samples. The wells of each microplate have been coated with a highly effective monoclonal anti-Dengue NS1 antibody. The antibodies are specific to all of the Dengue viruses serotypes. The presence of the NS1 antigen is assessed by spectrophotometric (450 nanometers) absorbance obtained using an enzyme-conjugate-HRP and liquid TMB (3,3',5,5'-tetramethylbenzidine) substrate. A set of negative, positive and cut-off controls were provided as internal quality control in order to monitor the functional integrity of the kit.
Statistical analysis
Results generated from laboratory analysis and data compiled from the questionnaire were analysed using Statistical Package for Social Sciences (SPSS) version 20 (IBM, California Inc. USA). Chi square test was used to determine the level of significance in the occurrence of dengue virus NS1 in association with the various preventive measures adopted by subjects at confidence interval of 95%. P-values were reported to be statistically significant at <0.05.
Results
The age of all subjects ranged from 1 to 71 years. The mean age was 28.6 years, with median age of 23 years and standard deviation of 15 years (Table 1 ). Fifteen out of 171 febrile persons (8.8%) were Dengue NS1 positive. Sixty percent of the subjects do not know about dengue, while 33% knew about dengue virus infection through television/ radio programs, 5% through healthcare professionals and 2% from friends/families (Figure 1) . Those who persistently use of indoor residual spraying and long sleeves/ trousers during daytime had less cases of DENV NS1 than those who do not (Table 2 ). There was statistical association between DENV NS1 antigenemia and residence in proximity (<50 meters) to waste dumpsites (P<0.0001) and frequent use of long sleeve clothing and trousers (P=0.005). However, there was no statistical association between DENV NS1 antigenemia and persistent use of indoor residual spray and presence of in-door water containers (P>0.05). Based on clinical signs of illness 15 subjects with DENV NS1 antigenemia had fever (7.8%). Out of these, 6 (9.5%) had only fever as principal symptom. In the remaining patients a combination of symptoms were present had fever and headache (15.6%), fever and skin rash (12.5%) and 5.0% had more than 2 clinical signs. None of these subjects with DENV NS1 antigenemia had abdominal, muscle and joint pain. There was no statistical association between NS1 antigenemia and clinical signs of illness (P>0.05) ( Table 3 ).
Discussion
Over 75% of Gwagwalada residents live in very overcrowded areas while about 20% live deep within the villages, and only 5% are found in or close to urban areas (7) . Population growth and poor environmental hygienic conditions could be a major factor that encourages dengue virus expansion in Gwagwalada, because in the last five years, this suburb has experience inflow of several settlers because of its relatively lower cost of living and proximity to federal road that links major northern and southern cities of the Nigeria.
Article
The participants in this study had low knowledge of dengue virus. However, most of the participants were aware that dengue is transmitted through mosquito bite(s). This is in accordance to studies conducted in Malaysia and Jamaica, where participants could identify one of the common and obvious sign and symptom is portray of fever (8, 9) . This implies that the majority of the participants may not have good knowledge about the signs and symptoms of dengue fever. Therefore, it is important to educate people on the signs and symptoms of dengue fever so as to seek immediate medical intervention in order to prevent unwarranted complications caused by dengue fever.
DENV NS1 antigenemia in relation to subject's clinical signs of illness showed no significant association (P>0.05). However, people with fever/ headache combination had highest cases of dengue virus NS1 antigenemia. Similar clinical manifestations have been reported in different studies (10, 11) . This is of great public health importance because people who present with these symptoms at clinics and hos- pitals are presumably treated for malaria especially in malaria endemic countries with limited diagnostic. The ideal approach to prevent dengue is to eliminate areas where the vectors lays eggs. In this study, DENV NS1 antigenemia was significantly associated with residence in proximity to waste dumpsites; however it was not associated with the presence of indoor artificial water containers and consistent use of indoor residual spraying. Residence in proximity to waste dumpsites has been an environmental determinant and risk of Dengue virus infection. Vectors of Dengue virus in the urban cycle lay eggs in artificial water containers that could be found in many homes and waste dumpsites. Similar findings were reported by Siregar et al (12) . Indiscriminate waste dumpsites and presence artificial water containers in residential areas encourages mosquito thriving/population and consequently places people who reside in communities to high risk of contracting Dengue virus (12) .
With regards to the use of indoor residual spray, patients who had DENV NS1 antigenamia despite persistent use of indoor residual spraying could be due to insecticide-resistance exhibited by the mosquitoes. Perhaps, this could poses serious problem in the control of DENV transmission through chemical means (13) . The use of insecticides in the control of the vector that transmit arboviruses is one of the preventive measures against associated diseases such as dengue and yellow fever (14) . Pyrethroids such as deltamethrin, cypermethrin, and permethrin are being used to control adult Aedes mosquitoes (15) .
The pyrethroids and DDT are widely used in Nigeria as indoor residual sprays and in Insecticide treated nets. Ae. aegypti has been reported to exhibit resistance to various these insecticides (16) . This situation has created serious problems in vector control programs in Nigeria (17) . However, only a few studies have investigated the insecticide susceptibility status of Ae. aegypti to permethrin and none to DDT (17) .
The absence of association between DENV NS1 antigenaemia and presence of indoor water containers could be that larger water domestic containers for storing water were consistently covered, thus, limit the possibilities of being used as mosquitoes breeding sites. However, the presence of smaller water containers such as jars, used cans/plastic bottles/polythene bags may be unnoticed by residents.
Conclusions
Findings from this study imply that proper education and adherence to preventive measures minimize people from being susceptible to Dengue virus infections.
